Background: Human papillomavirus (HPV) immunization requirements for school entry could increase HPV vaccine uptake but are controversial. This study assessed parents' attitudes about HPV immunization requirements.
Introduction
Two human papillomavirus (HPV) vaccines are licensed for use in the United States (1, 2) . Both protect against HPV types 16 and 18, which are responsible for up to 70% of cervical cancers (3) . One vaccine also protects against HPV types 6 and 11, which cause 90% of genital warts (4) . As these vaccines are most efficacious if administered before exposure to HPV through sexual contact, the Advisory Committee on Immunization Practices (ACIP) recommends routine administration of HPV vaccine to girls at ages 11 or 12 years, with catch-up vaccination through age 26 (5) . With broad uptake, HPV vaccine has the potential to reduce the burden of cervical cancer and other HPV-related disease.
In the United States, cervical cancer rates vary markedly by race/ethnicity: annual incidence rates among Hispanic women (12.0 cases/100,000) and black women (10.1 cases/100,000) are higher than among white women (7.9 cases/100,000; ref 6). Because of its high primary prevention efficacy (7) , HPV vaccine could narrow racial/ethnic differences in cervical cancer rates. However, its potential to decrease these disparities can only be realized if uptake is high across all groups (8, 9) .
School immunization requirements enacted statewide or locally are one strategy to increase vaccine uptake uniformly across racial/ethnic groups. In general, the Task Force for Community Preventive Services recommends school immunization requirements because they have been highly effective in increasing childhood vaccine uptake (10, 11) . School requirements have also been effective at narrowing racial/ethnic disparities in uptake (12) . Soon after introduction of HPV vaccine, some jurisdictions proposed requiring it for school attendance. However, this has been controversial, in part because of concerns about requiring a vaccine against a sexually transmitted infection (STI) that is not contagious with casual classroom contact (13, 14) .
A qualitative assessment of state legislators found that they consider acceptability to parents as one factor in determining whether to pursue HPV vaccine requirement laws (15) . While editorials in the medical literature and popular media have highlighted potential parental concerns about HPV immunization requirements (16) (17) (18) , the acceptability of requirements to parents is not well understood. Even less information exists about attitudes toward these requirements among populations at highest risk for cervical cancer. Further, few data are available about the effect of "opt-out" provisions on acceptability of such requirements. Virginia and Washington, D.C., the only jurisdictions that have passed legislation requiring HPV vaccination for school entry, have provisions that allow parents to opt out of vaccination for any reason (19) . Opt-out provisions have been proposed as a method of increasing acceptability of HPV vaccine requirements, but they might lessen the effectiveness of the requirements in increasing vaccine uptake (20) .
The aims of this study were to: (i) evaluate acceptability of HPV vaccine school requirements to parents of adolescents in mainly Hispanic and African American communities at elevated risk for cervical cancer, (ii) describe correlates of parental support for such requirements, and (iii) describe the effect of including opt-out provisions on acceptability of these requirements.
Methods

Procedures
A telephone survey, conducted October 2007 through June 2008, was initiated about 15 months after quadrivalent HPV vaccine was licensed and first recommended for girls (21), 9 months after the vaccine became available through the Vaccines for Children (VFC) program in Los Angeles County, CA (22) , and 6 months after final ACIP recommendations were published (5). The survey was done as a part of a broader study evaluating a pregnancy and sexually transmitted infection (STI) prevention program in the Los Angeles Unified School District (LAUSD; ref 23 ). The study included 26 middle and high schools selected on the basis of high rates of teen pregnancy or Chlamydia trachomatis infection in the school attendance areas. Los Angeles County has cervical cancer rates that are higher than the national average: 9.9 cases/100,000 women annually in Los Angeles County versus 8.1 cases/ 100,000 women in the United States during a similar time frame (24) . The higher rates in Los Angeles are driven primarily by a large Hispanic population with particularly high incidence rates, at 13.5 cases/100,000 women (24) . The LAUSD study schools mainly serve racial/ ethnic minorities with the highest cervical cancer risk; at the time of the study, 74% of the total student population served by these schools was Hispanic, 16% was African American, and 10% was of other races/ethnicities (25) .
Survey methods are described in detail elsewhere (26) . In brief, parents of students randomly selected from the study schools' student information systems, who had valid phone numbers, were invited to participate. Of an estimated 1,627 eligible participants, 776 participated in the survey (response rate ¼ 48%; ref 26) . The subset of parents with 11-to 18-year-old daughters (n ¼ 509) received HPV vaccine-related questions; the current analysis includes 484 parents with complete data related to HPV vaccine requirement opinions. Trained bilingual interviewers obtained verbal consent and interviewed participants in their preferred language, English or Spanish. Prior to administration, Spanish surveys were backtranslated to ensure accuracy. All study protocols and survey instruments were approved by the human subjects review boards of the University of Southern California/Health Research Association, Centers for Disease Control and Prevention, Los Angeles County Department of Public Health, and LAUSD Research and Planning Branch.
Outcome measures
After informing parents that "The HPV vaccine is recommended for all 11-and 12-year-old girls," interviewers stated, "Some states are trying to pass laws that would require all 11-and 12-year-old girls to get the HPV vaccine before they are allowed to start 6th grade. Please tell me how strongly you agree or disagree with the following statements about this." The statements were: "I think these laws are a good idea," followed by, "These laws are okay only if parents can opt out if they want to." Response options were: "strongly agree," "somewhat agree," "somewhat disagree," "strongly disagree." For all items, interviewers did not offer a "do not know" response option but recorded such responses if given.
To assess acceptability of HPV vaccine requirements to parents, the main outcome of the study was agreement with the statement "I think these laws are a good idea." The secondary outcome, used to assess the effect of optout provisions on acceptability, was agreement either with the statement "I think these laws are a good idea" or with the statement "These laws are okay only if parents can opt out if they want to."
Independent variables
We assessed demographic factors, HPV vaccine awareness, and the HPV vaccination status of the daughter. In addition, we evaluated parents' agreement with attitude statements shown to be associated with HPV vaccine uptake or described as potential barriers to enacting HPV vaccine school requirements in previous publications (14, (16) (17) (18) . Parents were asked about their beliefs regarding the vaccine's efficacy and safety (e.g., "I believe the HPV vaccine works well"); perceived risk of the daughter acquiring HPV; negative attitudes about a vaccine against an STI (e.g., "If a teenage girl gets the HPV vaccine, she may be more likely to have sex"); and specific concerns about HPV vaccine requirement laws (e.g., "The HPV vaccine is too new to have laws like this"). For all attitude items, the survey used the same response scale as for the main outcome measures.
Statistical analyses
We calculated proportions and 95% confidence intervals (CI) for the main and secondary outcomes overall and by demographic factors, HPV vaccine awareness and uptake, and attitudes about HPV vaccine. Bivariate associations were assessed using chi-square tests. Covariates with P < 0.10 in bivariate analyses were entered into separate multivariable logistic regression models for each of the two outcomes. Using a backward selection process, covariates with P < 0.05 were retained in the final multivariable models. Preparatory analyses examining whether to use nested models to account for clustering by school estimated the intraclass correlations for both models to be less than 0.05. As the statistical significance of variables in the final models did not change with nesting by school, we present findings from the nonnested models for the sake of simplicity.
For all analyses, the 4-point response scales for outcome and attitude items were collapsed to "agree" ("strongly agree"/"somewhat agree") and "disagree" ("strongly disagree"/"somewhat disagree"). For variables with less than 25 "do not know" responses, analyses excluded these responses; otherwise, "do not know" responses were kept as a separate category. The reference group for bivariate and multivariable models was the "agree" response for all attitude questions. Data were analyzed using SAS version 9.1.
Results
Study participants
Surveyed parents (n ¼ 484) were mostly female (89%) and either Hispanic (81%) or African American, nonHispanic (15%). Seventy-one percent of parents completed the survey in Spanish (Table 1) . Almost half (48%) had not begun high school. Overall, 54% had heard of HPV vaccine prior to the survey. Twenty-five percent of parents reported that their daughters had received at least 1 dose of HPV vaccine, and another 47% of parents (i.e., 62% of those with unvaccinated daughters) reported that they "definitely" or "probably" will get their daughters HPV vaccine in the next year. HPV vaccine-related attitudes are summarized in Table 1 . Forty-two percent of parents stated that they did not know if the vaccine works well and 68% agreed that the vaccine is too new for school immunization requirement laws.
Agreement with laws
Fifty-nine percent of parents agreed with the statement "I think these laws are a good idea" ( Table 2 ). Although 68% of Hispanic parents responding in Spanish agreed, fewer Hispanic parents responding in English (48%), African American parents (26%), or parents of other races (35%) agreed that the laws are a good idea (P < 0.01 for each comparison). College-educated parents were less likely to agree with the laws than those with 8th grade education or less (35% vs. 67%, P < 0.001). A greater proportion of parents whose daughters had already received at least 1 dose of the HPV vaccine (68%) or who intended to vaccinate their daughters within the next year (64%) agreed that the laws are a good idea than those whose daughters had not been vaccinated and did not intend to vaccinate in the next year (45%, P < 0.01 for each comparison).
Seventy percent of parents who believed the vaccine works well agreed with the laws, versus 48% of parents who did not know if it works well and only 28% who did not believe the vaccine works well (P < 0.001 for each comparison). Among parents who believed their daughters are at risk of acquiring HPV without the vaccine, 68% agreed the laws "are a good idea," versus 45% who did not believe their daughters are at risk (P < 0.001). Beliefs that the daughter is not too young for a vaccine against an STI and that the vaccine is not being pushed by drug companies were associated with increased agreement with the laws (P < 0.01 for each). Of parents who believed the vaccine is too new for laws like these, 49% agreed with the laws as opposed to 79% of those who did not believe the vaccine is too new (P < 0.001). Agreement with HPV vaccine school requirements was not significantly associated with awareness of HPV vaccine prior to the study, parents' belief that they do not have enough information to decide whether to give the vaccine to their daughter, and belief that a teenage girl would be more likely to have sex if she received HPV vaccine.
In multivariable analysis, 4 factors were significantly associated with agreement that HPV school immunization laws "are a good idea" after controlling for other variables (Table 2) . Hispanic parents responding in English (adjusted odds ratio [aOR] 0.4, CI: 0.2-0.8) and African American parents (aOR 0.1, CI: 0.1-0.3) had lower odds of agreeing with the laws than did Hispanic parents responding in Spanish. Parents whose daughters had not been vaccinated and who were unsure if they would vaccinate them in the next year had lower odds of agreeing with these laws compared with parents who did not intend to vaccinate their daughters in the next year (aOR 0.4, CI: 0.2-0.95). Likewise, parents who did not believe the vaccine works well had lower odds of agreement than parents who believed the vaccine works well (aOR 0.2, CI: 0.1-0.5). Parents who did not believe that the vaccine is too new for such laws had more than 4 times the odds of agreeing with the laws (aOR 4.5, CI: 2.6-8.0).
Agreement with laws including opt-out provisions
Parental agreement with HPV vaccine requirement laws increased to 92% when including parents who agreed "these laws are okay only if parents can opt out" (Fig. 1) . Agreement with requirement laws increased from 26% to 75% among African American parents; however, agreement was still lower among African Americans than among Hispanics responding in Spanish (96%, P < 0.01). Agreement with laws increased among all vaccination status/intent groups. Among parents who had not yet vaccinated their daughters and were unsure of their intent to vaccinate within a year, agreement increased from 25% to 92%. Among parents who did not believe the vaccine works well, agreement increased from 30% to 79%; among parents unsure of vaccine efficacy, agreement increased from 47% to 89%. After including parents who agreed "these laws are okay only if parents can opt out," there was no longer a statistically significant difference in agreement between parents who did and did not believe the vaccine was too new for such laws (91% versus 94%, P ¼ 0.4). 
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In multivariable analysis, when including agreement with the statement "these laws are okay only if parents can opt out," African American parents still had lower odds of agreeing with HPV vaccine requirement laws than Hispanic parents speaking Spanish (aOR 0.1, CI: 0.05-0.3). Parents with daughters who had already received 1 dose or more of HPV vaccine (aOR 6.1, CI: 1.7-22.1), who planned to vaccinate their daughter in the next year (aOR 3.4, CI: 1.3-8.7), or who were unsure whether to vaccinate in the next year (aOR 3.7, CI: 1.1-12.8) all had greater odds of agreement with laws compared with those who did not plan to vaccinate in the next year. When opt-out provisions were included, beliefs that HPV vaccine works well and that it is too new for laws were no longer associated with agreement with laws. One additional factor was associated with agreement: those who did not believe their daughters will be at risk of acquiring HPV without the vaccine had lower odds of agreement than those who believed their daughters will be at risk (aOR 0.3, CI: 0.1-0.8). a Non-Hispanic; 2 respondents with a race/ethnicity of Hispanic/African American were included in the Hispanic category.
Discussion
In this population at elevated risk for cervical cancer, school requirements for HPV vaccine were acceptable to more than half of adolescent girls' parents. Parents were more likely to agree with HPV immunization requirements if they were Hispanic responding in Spanish, believed the vaccine works well, or disagreed that the vaccine is too new for laws like these. Parents whose daughters had not yet been vaccinated against HPV and were unsure of their intent to vaccinate in the next year were less likely to agree with the laws. When opt-out provisions were included, acceptability of HPV immunization requirements increased substantially, with more than 90% of all parents agreeing with requirement laws. Inclusion of opt-out provisions eliminated statistically significant differences in acceptability according to concerns about vaccine efficacy and newness; however, differences by race/ethnicity and vaccination status/intent remained.
This study found that HPV vaccine requirements for school entry were highly acceptable to Hispanics, an ethnic group with disproportionately high cervical cancer rates (6) . This is consistent with a smaller study showing that such requirements are acceptable to Hispanic parents (27) . Hispanics have shown high acceptability of HPV vaccine (28) . The 2008 National Immunization Survey-Teen (NIS-Teen) and a study in California found higher uptake of HPV vaccine among Hispanics than among non-Hispanic whites (29, 30) , although such differences were not found in the 2009 NIS-Teen (31). Higher early uptake of HPV vaccine by Hispanics and greater agreement with HPV immunization requirement laws may be related to cultural differences. In Latino culture, "respeto," or respect for authority figures, is highly valued (32) . Because of this belief, Hispanic parents may be less likely to question the guidance of health care professionals, and thus more likely to agree with immunization requirements (32) . If one uses language spoken as an indicator of acculturation, then Englishspeaking Hispanic parents might be more acculturated, and thus less likely to value the concept of "respeto" (33) . This is supported by the finding that Hispanic parents responding in English were less accepting of the laws than those responding in Spanish.
While Hispanics were likely to agree with the laws, acceptability was lower among African Americans. The low level of support by African American parents might be explained by relatively high mistrust of health care in the African American community (34, 35) . However, these findings could be particular to this Los Angeles community and may not reflect attitudes of African Americans elsewhere. Similar studies in North Carolina and Georgia found higher acceptability of HPV vaccine requirements among African American parents than we observed. Fifty percent of African American parents in North Carolina and 55% in Georgia agreed with HPV immunization requirements (36, 37) , compared with 26% of African American parents in our study. These studies found no difference between African American and nonHispanic white parents, but included very few Hispanic participants (36, 37) .
Concerns about the efficacy and newness of HPV vaccine correlated with parents' opinions about HPV vaccine requirements, and many parents were uncertain of vaccine efficacy and safety. The media have reported on public concern about the short time between vaccine licensure and introduction of HPV vaccine legislation, which was related to perceived lack of adequate safety data (18, 38) . This study was conducted relatively early after vaccine introduction, which may have contributed to uncertainty about vaccine efficacy and safety. Uncertainty may decrease over time. Parents' opinions about HPV vaccine requirements for school entry with and without inclusion of opt-out provisions, according to selected characteristics. The figure depicts the proportion of parents agreeing that HPV vaccine requirement laws "are a good idea," when opt-out provisions were not mentioned (gray bars), and the additional proportion of parents agreeing that "these laws are okay only if parents can opt out if they want to" (white bars). Parental agreement is shown overall and according to the four characteristics independently associated with agreeing the laws "are a good idea" in multivariable analysis. AA, African American; Hisp, Hispanic.
Total
Hisp While all states allow exemptions to vaccination for medical reasons and most allow religious exemptions, less than half allow philosophical exemptions for persons who object to immunizations because of personal, moral or other beliefs (19) . In contrast to exemptions, "opt-out" provisions allow parents to elect not to have their child vaccinated for any reason. However, the procedures required for parents to opt out may vary across programs (19) . Mentioning an opt-out provision increased parental support of HPV immunization requirement laws; however, differences in parental agreement by race/ethnicity remained. Access to information about HPV vaccine differs among various racial/ethnic groups (39) . HPV vaccine requirements for school entry could provide more equal access to information about the vaccine, even if parents ultimately decide not to vaccinate their daughters. While it makes sense that HPV vaccine requirements would increase vaccine uptake, even with opt-out provisions, it is unclear the extent to which opt-out provisions might lessen the impact of such requirements. In addition, broader opt-out provisions for HPV vaccine may lead to an environment in which broader exemptions are sought for other vaccines. This would be a concern, as broader exemptions for other vaccines have been associated with lower vaccine coverage and increases in vaccine preventable disease (20, 40, 41) . Moving forward, the experiences of Virginia and Washington, D.C., which have passed HPV immunization requirements with broad opt-out provisions, can inform the ongoing discussion about this issue (19) .
This study had several limitations. First, as the study was conducted in an urban setting with participants from primarily racial and ethnic minorities participating in an STI prevention study, results may not be generalizable to other settings. Also, the survey response rate was relatively low, but similar to that of other random-digit dialed telephone surveys which have been shown to be valid despite lower response rates (42, 43) . The survey asked about hypothetical laws, not actual legislation, and did not specifically describe opt-out provisions; parents' opinions could differ when faced with actual legislation. Finally, while the surveys were professionally translated and given by bilingual interviewers, language and cultural differences (e.g., "respeto," as described above) might have affected how parents interpreted or responded to survey questions.
Jurisdictions considering requirements for HPV vaccine should weigh a variety of issues in addition to acceptability of the requirements to parents. The National Vaccine Advisory Committee recommends that, before introducing adolescent immunization requirements for school entry, jurisdictions consider school district support, disease burden and transmission, and existing policies and legislation, along with vaccine cost, funding, supply, safety, and efficacy (44) . Our data suggest that unique characteristics of a population, such as race or ethnicity, may influence parental support for HPV vaccine requirements. Information about vaccine efficacy and safety may be important for increasing parental support for school requirement laws and reducing uncertainty about the vaccine among high-risk populations. Opt-out provisions are likely to increase acceptability of HPV vaccine requirement laws to parents; however, such provisions may affect the effectiveness of the laws.
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